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Th«  ClothlQS  Outfit,  Rodcet  F\ib1  Handlers  A/P  22P>1  Is  as«d  faj 
psrsontwl  facing  poaalbls  satpomra  to  Titan  11  propaUants  In  sltber 
the  li/pid  or  fonu  Coring  normal  oporatlons,  parsotmal  aagr 

accidently  tear  tbe  suit  on  eqjoeed  harhcare.  The  general  objective 
of  thla  test  was  to  detennlne  thij  cange  -  involved  to  pereonnel  wear* 
ing  tom  protective  clothing  while  sobjeeted  to  vaporone  pn^sellaste. 

The  test  was  oondaeted  using  only  UO^  - 

eondneted  in  a  ehaaber  built  at  tbe  nartin  tae^iugr^e  Cold  Plov  Labor* 
atoi7«  The  original  plan  v  ^  to  have  njie  rune  each  with  a  tear  at  a 
different  location  and  control  the  chamber  M.0,  eonceatration  at  1(^ 

N-0,  for  16  oinotee  and  than  increase  the  concentration  to  50SC  for  16 
mlnmee,  Becaoes  of  the  difficulty  to  obtain  a  cmeentratloa  and  holding 
it  with  the  equlposnt  used,  this  plan  was  changed.  The  N.O,  tank  was 
agitated  and  the  vapors  were  purged  into  the  toxicant  entraiment  test 
chaober  continually  during  the  test  giv.jig  a  eonttnu2Ll  increase  in  con¬ 
centration  In  the  test  eha^nber.  A  circulating  fan  was  located  in  the 
ehaaber  to  keep  the  vapors  mixed.  2^  following  the  aaae  proeedara  dur¬ 
ing  each  run.  It  was  attempted  to  have  hhs  ease  eoneentration  in  tbe 
test  chamber  at  the  corresponding  tima  during  each  run.  The  test  ehea^ 
bar  wn.3  6x3x8  feet 


II.  Test  Procedure 

The  clotliijDg  outfit  was  placed  cn  u  standing  manikin  end  placed 
in  the  center  of  the  tsst  chasiber.  A  t  «ar  four  inebea  on  a  side  wae 
put  in  the  required  position  on  the  Buit.  The  varioue  tear  locations 
corresponding  to  the  run  number  are  chcrA  in  Figure  L.  Two  tubes  were 
taped  inside  the  suit.  One  tc>  the  soutn  of  the  manikin  and  the  other 
adjacent  to  the  tear  approximatf^  tho  Indws  above  it.  The  tubes 
emexged  from  the  suit  through  the  tsar  and  texnlnatad  at  two  American 
Ljrateos  Iiicorporated  (A51)  weiieors  located  outside  the  test  chamber. 
TTiese  wensoro  give  a  continuca.s  reading  in  pai^  per  million  of  the 
concentration  inside  the  suit  uy  contin\ially  pimq>ing  a  sai^e  through 
the  sensor.  Tbe  A31  sensors  irere  calib.'ated  and  turned  on.  The  So- 
vironmental  Control  Unit  (ECU.  in  tbe  s-iit  we  turned  on,  and  this 
time  was  recorded  as  the  tsst  start  timi  on  the  data  sheet.  The  tip¬ 
per  was  closed  on  the  suit,  and  the  cha;:ber  door  was  closed.  Tbe 
chamber  circulating  fan  was  Umod  oh;  Tbe  ASI  sensor  reading  was 
takm  at  time  0.  Tha  vapor  we.j  added  to  the  chamber  with 

the  data  sheet  showing  tiao'^fiuu  initiation  of  flow  of  v^>or8  into 
the  chambar. 

Two  chaEd>er-eafflpling  por'i.s  Iccatcd  on  one  wall  at  three  feet  and 
five  feet  above 
after  the  start 
Intervals  until 


flo<n'  level.  Chamber  s  laples  were  takm  3  adaitee 
of  VT.por  flew  ind  tlmo  tt  about  ten  mimte 

the  ^  W^th  e  rur.  Occasionally  saaples  were  taken 


at  both  tt«  thraa  and  tiw  foot  lerals  to  ohaek  tha  twataoalby  of  tho 
ataoepbozv  Inaldo  tfaa  ofaaaber.  Thoeo  aaaplaa  waxo  aaalyMd  (taring  and 
aftor  tba  tost  ran  using  tho  pH  asthod  to  dotomino  tho  oonesatratloB 
in  parts  per  allliono 

Coneontrationo  Inside  the  suit  wore  Booitorod  cootinaouoly  ood 
pezlodle  readings  were  nade  or  the  data  shoot.  Each  tost  run  was 
stopped  either  when  tho  ECU  van  about  to  ran  out  of  air  or  tho  ean> 
eentratlon  at  one  of  the  eensers  inside  the  ooit  reached  250  pin^ 
the  iqiper  Halt  of  these  secsers.  When  one  sensor  roaehod  250  and 
tho  other  didn't,  tba  sensor  tube  was  changed  to  insure  that  the 
lower  sensor  would  agree  with  the  reading  when  OMooeted  to  the  seas 
location.  After  each  run,  the  chamber  was  purged  and  the  suit  decM^> 
taadnated  and  patched  to  prepare  for  the  nsoct  run. 


Test  Reaixlta 

Mine  runs  were  conducted  during  th<i  test.  The  test  data  sheets 
for  each  nan  are  included  at  the  end  of  this  report,  figure  1  shows 
the  tear  locations  corresponding  to  test  msaber.  Piguzo  2  shows  the 
concentration  Inside  tbs  sailt  at  t'la  month  of  the  manllcln  reroos  tiaoc 

Tho  data  shows  that  aftei-  the  first  test  run  even  though  the  suit 
was  deeontaalnated  between  runs,  there  '«as  a  residual  ooneentratlon 
inside  the  suit.  This  ooncer.t  ration  wa.(  listed  as  the  eoneeatzetica 
at  tiaae  0-, 

Ihin  noaober  2  was  the  only  run  whare  switchiaag  the  asneor  Tines 
when  one  soaasor  reached  250  p;a  did  not  gies  the  sane  results  oa  both 
seaasoze.  The  early  readings  c>n  run  2  aoay  have  been  high. 

The  test  data  shown  in  i^guie  2  shows  that  the  eooeentzetion  In¬ 
side  the  suit  builds  up  faster  end  higher  the  closer  a  tear  oceuare  to 
the  recirculation  inlet  in  the  ECU. 

In  general,  the  coiacentraticn  at  tiie  head  sensor  was  higher  than 
that  two  inches  above  the  tear. 


Conclusions 

Under  normal  operation,  the  suit  ii  pressurlaMd  to  0.5  Inehee  of 
water  px^sure  from  the  ECU^s  air  flow  n  eonjunetlon  with  the  suit 
pressure  relief  valves.  When  the  suit  Ls  torn,  it  deflstos  and  the 
air  flow  escapes  through  ths  hole.  Hr  alaeing  a  source  of  emekm  Just 
outside  the  hole,  it  will  be  t-lowr.  avay  with  no  smoke  enteriaag  that 


tba  suit  at  suoh  a  high  rate  that  any  suit  wsarsr  sbo  notless  his 
suit  hao  deflated  beeauae  of  a  tear  ahruld  go  to  a  safe  area  and 
get  out  of  that  aoit  iaaedlatelyo  The  rult  still  gives  bom  pro- 
taction  to  the  weaxor  while  leaving  the  area  hwt  the  coneeBtration 
Inside  the  suit  goes  above  sale  lijnltB  aloost  Imertlatelyo 

The  teat  shows  (Figure  2)  that  the  cloeer  a  tear  ocoors  to  the 
reeircolatiaa  inlet  of  the  ECii  the  foatai*  the  concentration  builds 
up  in  the  belaet  id>idi  reseives  aoot  of  the  air  flow  fron  the  BCUo 

The  concentration  at  the  tear  was  lower  that  at  the  head  because 
of  the  high  veloeity  of  air  gclng  out  or'  the  tear  fren  all  direetisKis 
around  the  tear.  In  general,  the  ccncontration  at  the  tear  was  the 
same  for  all  tear  locations  wltu  respect  to  tinso 
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